The effect of gut microbiota and probiotic organisms on the properties of extended spectrum beta-lactamase producing and carbapenem resistant Enterobacteriaceae including growth, beta-lactamase activity and gene transmissibility.
The gut microbiota may play a pivotal role in controlling the antimicrobial resistant (AMR) organisms although the evidences are limited. We investigated the effects of gut microbiota on the growth of AMR organisms, β-lactamases activity and transmissibility of antimicrobial resistant properties of the extended spectrum β-lactamase (ESBL)-producing Escherichia coli and carbapenem-resistant Enterobacteriaceae. CTX-M-15-positive, ESBL-producing E. coli and carbapenem resistant Enterobacteriaceae, Bacteroides fragilis, Bifidobacterium longum, Clostridium butyricum, Clostridioides difficile, Clostridium perfringens, Enterococcus faecium, Lactobacillus plantarum and probiotic strain of C. butyricum MIYAIRI 588 were used in this study. The growth of AMR organisms was suppressed by the supernatant of C. butyricum, C. difficile, C. perfringens, E. faecium and L. plantarum in a dose dependent manner but not by that of B. fragilis and B. longum. The β-lactamase activity produced by E. coli was reduced by the presence of culture supernatant of certain gut microbiota during stationary phase of E. coli. Importantly, C. butyricum MIYAIRI 588 culture supernatant suppressed the transcription of blaCTX-M gene during growth phase of E. coli. The conjugation assay showed the reduction of transmissibility of antibiotic resistant gene by gut microbiota. These findings suggest that certain gut microbiota affect the antibiotic resistant activities of AMR organisms. Further studies are needed to identify the specific mechanism(s) of these actions between AMR organisms and gut microbiota.